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REPORTS
Ecology, Vol. 48, No. 2 depending upon the species. All species, except the unleached seeds of Plantago insularis, when stored at 500C, reached their maximum germination within the first 5 weeks of storage. Continued storage at 50?C resulted in a progressive loss in viability. After storage at 750C, the seeds of all species failed to germinate. Throughout the 10-week period, the refrig rated (4?C) seeds germinated only as well as the initial planting of fresh seeds.
Since seeds of most of the species studied show vastly improved germination when given a 500C treatment for 1-4 weeks, this technique has been employed in subsequent studies as a convenient method for growing plants from fresh seeds soon after collection. To achieve comparable germination with seeds stored at room temperature, a maturation period of up to 5 months is needed. Several generations of plants may be grown within a single year if seeds from each generation are given heat treatment.
In several replicated trials of the 500C treatment, the percentage germination varied somewhat from that shown in Table 1 , but nevertheless, germination was improved in each case over that of untreated seeds. One source of variability may have been the difference in degree of maturation of the seeds at the time of collection. In addition, these native populations are probably characterized by a range of genetically conditioned variations in the physiology of germination. Large numbers of seeds were collected and thoroughly mixed to increase the probability that these sources of variability were randomly distributed among the plantings.
The results were essentially the same from seeds planted in sand and from seeds planted on moist filter paper. This would indicate that leaching is not a necessary factor in most instances. Germination of Plantago insularis, however, was unaffected by heat treatment yet attained 100% when seeds were kept in a stream of flowing water for about 24 hours prior to planting.
The results of heat pre-treatment suggest that in the field the prevalent high temperatures following seed dispersal may help promote seed maturation among many species of desert plants. Tree leaves and litter were also collected at various times (see Table 2 ).
Pigments were extracted in the dark with acetone, usually from representative samples of about 2 g fresh weight. Chlorophyll derivatives were measured with a Beckman DU spectrophotometer at the red peak between 660 and 670 m,u (Gorham and Sanger 1964). Aliquots of acetone were saponified with methanolic potassium hydroxide in the dark and carotenoids were extracted into light petroleum ether. Hypophasic carotenoids (with two or more hydroxyl groups) were further partitioned into 90% methanol, the epiphasic pigments (without hydroxyl groups) remaining in the petroleum ether. MonIohydroxy compounds may be found in both phases. Both epi-and hypophasic carotenoids were measured spectro- Table 2 . Total organic matter in these non-calcareous soils was measured by loss on ignition.
RESULTS
The data indicate that pigment concentrations in the organic matter of the upper litter layer average between 1% and 2% of those in green leaves. Concentrations of carotenoids decline in the deeper layers, especially between the L2 and F layers. These pigments are therefore REPORTS Ecology, Vol. 48, No. 2 decomposed at a rate greater than that for soil organic matter as a whole. Clhlorophyll derivatives, however, are highest in the L2 and F layers, so that they are decomposed at less than the overall rate between the L1 and L2 litter layers. This may be so from the time the leaves fall, since freshly fallen leaves show a lower concentration of chlorophyll derivatives per unit organic matter than any of the soil layers.
Data for green and brown leaves indicate that concentrations of all three types of pigment decline very sharply before leaf fall. Leaves overwintering on oak trees exhibit a striking decline in chlorophyll derivatives, with much lower concentrations than those of the Li soil layers.
The relative rates of pigment decomposition are shown by ratio changes. While leaves are turning brown on the trees, chlorophylls are degraded much faster than carotenoids, as shown by a decline in CD/EC + HC ratio from 1.0 in green leaves to < 0.02 in overwintered brown oak leaves (Table 2 ). In the soil the situation is reversed, with chlorophyll derivatives decomposed less rapidly than carotenoids, as shown by a rise in CD/EC + HC ratio from 0.14 in freshly fallen leaves to 5.4 in the F layer of the soil. The ratio EC/HC exhibits little change, except for a drop from about 0.6 to 0.3 as leaves turn brown.
There do not appear to be any marked differences between profiles under oak and those under pine, although the ratio of chlorophyll derivatives to carotenoids is apparently somewhat higher under pine (4.6, 3.1) than under oak (2.7, 2.5). The same is true of living leaves to a lesser degree, two samples of fresh pine needles showing higher ratios (1.1, 1.1) than two samples of oak leaves (0.90, 0.89).
Pigment concentrations in the organic matter of the total woodland humus layers are compared with those of aquatic soils in Table 3 . Lake muds are very much richer than the woodland soils in all three pigments, chiefly because of the anaerobic situation provided in all but the surface skin of the aquatic sediments. In the absence of oxygen, pigment degradation may be greatly inhibited in lake muds.
The high maximum pigment levels in the aquatic sediments come from very productive lakes. In these lakes a large proportion of sedimentary organic matter must come from aquatic production, since upland litter washed in from the drainage basin is bound to be very low in pigments (see Table 2 ).
